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Preface  

This  r epor t  i d e n t i f i e s  i s o l a n t s  from s o i l s  of  Mexico. Of the  seven 

i s o l a n t s  one, 250 A a ,  i s  an actinomycete;  t h e  remaining s i x  are b a c t e r i a  

and a r e  presented  i n  t h e  fol lowing repor t .  A dichotomous key and a l i s t  

of t h e  i s o l a n t s  and spec ie s  des igna t ions  precede t h e  Desc r ip t ive  Charts 

f o r  each i s o l a n t .  A photomicrograph f o r  t h e  one non-viable i s o l a n t ,  

250 Bay is  a l s o  included. 

The b a c t e r i a l  i s o l a n t s  are a l l  spec ie s  of t h e  genera Bac i l lu s .  

I s o l a n t  numbers 250 Bb, 251 Aa and 251 Ab are Baci l lus  cereus.  I s o l a n t  

numbers 250 A a  and 251 Bb a r e  B. s u b t i l i s .  The c u l t u r a l  c h a r a c t e r i s t i c s  

and phys io logica l  tests f o r  t h e  t h r e e  spec ie s  of B. cereus a r e  a l l  t h e  

same. The two B. s u b t i l i s  i s o l a n t s  var ied  i n  c u l t u r a l  c h a r a c t e r i s t i c s ,  

l i tmus milk r e a c t i o n s ,  hydro lys is  of ca se in ,  and temperature  r e l a t i o n s h i p s .  

I s o l a n t  number 251 Bb resembles B. coagulans i n  milk r eac t ions  and case in  

hydro lys is  , al though t h e  remaining ma jo r i ty  of c h a r a c t e r i s t i c s  are l i k e  

B. s u b t i l i s .  

- 
- 

- 

- 

- 
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LIST OF ISOLANTS - AND SPECIES DESIGNATIONS -- 
Code Species  
Number D e s  igna t  ion Page 

250 A a  (23OC) Bac i l lu s  s u b t i l i s  10 

250 A a  (55'6) Actinomycete 

*250 B a  (23OC)(V.D.) "So i 1 Diphtheroid" 14 

250 Bb (23OC) Bac i l lu s  cereus 4 

251 A a  (23OC) Bac i l lu s  cereus 6 

251 Ab (23OC) Bac i l lu s  cereus 8 

251 Bb (55OC) Bac i l lu s  s u b t i l i s  12 

* Fa i l ed  t o  grow upon o r i g i n a l  t r a n s f e r .  
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DICHOTOMOUS KEY 

I. Actinomycete 

250 A a  (55OC) 

11. Bacteria 

A. G r a m  p o s i t i v e  non-sporulat ing rods 

250 Ba (V.D.) "So i 1 Diphtheroid" 

B. G r a m  p o s i t i v e  spo ru la t ing  rods 1 9 2  

14 

I. Sporangia no t  swollen. Spores e l l i p s o i d a l  t o  c y l i n d e r i c a l ,  
c e n t r a l  t o  terminal .  Spore w a l l s  t h i n  and not  e a s i l y  s t a ined .  
G r a m  p o s i t i v e .  

A. Protoplasm of  young c e l l s  grown on glucose aga r  vacuolated 
i f  l i g h t l y  s t a i n e d .  Diameter of vege ta t ive  rods i s  0.9 
micron o r  more. 

1. Acid from mannitol with ammonium sa l t s  as source of 
ni t rogen.  
Acetylmethylcarbinol not produced. 

B a  c i 1 1 us m e  g a t  e r ium 

2. No a c i d  from mannitol w i th  ammonium sa l t s  as source 
of ni t rogen.  Acetylmethylcarbinol produced. 

Bac i l lu s  cereus 

250 Bb 
251 A a  
251 Ab 

4 
6 
8 

B. Protoplasm of young cells grown on glucose aga r  not 
vacuolated i f  l i g h t l y  s t a ined .  D i a m e t e r  of vege ta t ive  
rods i s  less then  0.9 micron. 

1. Growth on glucose aga r  as good as o r  b e t t e r  than on 
agar .  Good growth on soybean agar.  
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a. Growth i n  7 p e r  cen t  N a C l  aga r .  

b. S t a rch  hydrolyzed. N i t  rites produced from 
n i t ra tes .  

c. Good growth under anaerobic  condi t ions 
i n  glucose b ro th ;  pH of cul tures  is 5.2 
o r  below. G a s  produced from n i t r a t e s  
under a l k a l i n e ,  anaerobic condi t ions.  

Bac i l l u s  l i chen i fo rmis  

cc .  Scant i f  any growth i n  glucose b ro th  
under anaerobic condi t ions ; pH of  cu l tures  
is  h ighe r  t han  5.2. No gas produced from 
n i t r a t e s  under a l k a l i n e ,  anaerobic  
condi t ions.  

Bac i l l u s  s u b t i l i s  

250 A a  
251 Bb 

10 
12 

Smith, Nathan R . ,  Ruth E. Gordon, and Francis  E. Clark. 1952. 
Aerobic Sporeforming Bacter ia .  Agr i cu l tu re  Monograph No. 16. 
U. S. Department of Agricul ture .  

Breed, Robert S . ,  E. G.  D. Murray, and Nathan R. Smith. 1957. 
Bergey's Manual of Determinative Bacteriology. 7 th  Ed. Baltimore, 
The W i l l i a m s  and Wilkins Company. 
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Descriptive Chart 

Trsptioase Soy Mar N83d.CO 
(medium) (source) 

250Bb 
(code number) 

28%. W. B. Blollen - 
( temperature) (studied by) 

- 

I. STAINING G MORPHOLOGICAL 
CHARACTERISTICS 

MORPHOLOGY: 
Form: & ends-, 

filaments, cocci, spirals, 
branching 

Size: average - 
range - 

Irregular forms: 

GRAM R E A C T 1 O N : ~ O C t T l U ~  * 

NIGROSIN STAIN : 18 hrs: 
24 hrs: 
48 hrs: 

PASTEURIZATION SURVIVAL (85"C, 10 minutes) : @OCct tUE. 
Sporangia: none, &, spindles, elliptical, clauate, drumstick. 
Endospores: swollen, not swollen,. 

Shape: spherical, &vsoidgl, cylindrical, oval. 
size: average - 

Position: central to excentrk, terminal, subterminal. 

range - 

MOTILITY: age 
Flagella : 

OTHER STAINS : 
Acid fast: 
Capsule: 
Glycogen: 
Crystalline dextrins: 
Fat globules: 
Metachromatic granules: 

SPORE STAIN: 



11. CULTURAL CHARACTERISTICS 

AGAR STROKE: age a. 
Amount of growth: &&& moderate, scant. 
Form: aborescent, beaded, echinulate, effuse, w, rhiz- 

Consistency: adherent, brittle, b- membranous, 
oid, spreading. 

slimy, so& tough, viscid, waxy. 

AGAR COLONIES: age 23-. 
Macroscopic 

size: A mm. 
Shape: filamentous, &gg&g, oval, puntiform, round. 
Elevation: beveled, convex, effuse, &&, papillate, pulvin- 

Topography: contoured, rough, smooth, striated, wrinkled. 
Habit: compact, spreadzne. 

Margin: Ciliate, cleft, crenate, entire, erose, granular, 

Internal structure: amorphous, dense, filamentous, granu- 

ate, raised, rugose, umbonate. 

Microscopic (loox) 

lobed, rhizoid, undulate. 

lar (fine, coarse), &terlaced, striated. 
Optical properties 

Appearance by reflected light: dull, fluorescent, glisten- 
@, iridescent, opalescent. 

Appearance by transmitted light: opaque, translucent, 
tramparent. 

Medium: blackened, blued, browned, grayed, greened, 

Chromogenesis : 
yellowed, gnchanmcj. 

( medium ) (color) (CHM No.) 
Trypticase soy agar c AMBL 3Le 
Potato slant 

NUTRIENT BROTH: age __. 
Amount of growth: abundant, moderate, scant. 
Surface growth: none, ficculent, membranous, pellicle, ring. 
Subsurface growth: none, granular, turbid. 
Sediment: none, compact, flaky, flocculent, granular, viscid. 
Odor: resembling 

. _-.. GELATIN STAB: age 
Liquefaction: none, crateriform, infundibuliform, napiform, 

saccate, stratiform. 
Rate: fast, moderate, slow. 

OTHER GROWTH CHARACTERISTICS: 
Soybean infusion a g a r a  QUNQRhlT GROUW. 
Fat agar: 
Glucose-nitrate agar: QLIGH~ GQOWW. 

111. PHY S I 0  LOGICA L CHARACTERISTICS 2 b OBb 
RELATIONSHIP TO 02: aerobic, anaerobic, facultative, m i c m  

CATALASE: negative. 

aerophilic. 

TEMPERATURE RELATIONSHIPS : age A. 
Growth at 1 0 ° C . ~  0°C. L, 28"C.*, 37"+, 

4 5 " C . A ,  55"C.-. 2 rSoC. 1, 5oOc. 
SOLE CARBON SOURCE: age 

Glucose: p e e ,  negative. 
Sucrose: positive, negative. 
Xylose: positice, negative. 
Citrate: positivg, negative. 
NHI' AS SOLE NITROGEN SOURCE: positive, 

#ANN ITOL: PoSirruG [No K d  . negative. 

REDUCTIONS : 
Nitrate: NO2--&-, NH,+-, gas-, negatiue. 
Methylene blue: positive, negative. 
Selenite: positive, negative. 
Tellurite: positiue, negative. 
- 

OXIDATIVE-FERMENTATIVE REACTIONS 
Glucose: acid-, alkaline-, neutral, gas. 
Sucrose: acid-, alkaline-, neutral, gas. 
Lactose: acid-, alkaline-, neutral, gas. 
Xylose: acid-, alkaline-, neutral, gas. 
Mannitol: acid-, alkaline, neutral, gas. 
- 

HYDROLYSIS : 
Gelatin: positioe, negative. 
Casein: positiue, ncgatiue. 
Fat: positiue, ncgutive. 
Starch: positiue, negative. 
Cellulose. positive, negative. 
Urea: positiue, negatitie. 

TOLERANCES: 
Salt: 2%-positiug, negatice. 

7%--positiue, w. 
10%-positive, necatiuc. 

pH: acid ---, alkaline--. .--. 
LITMUS MILK REACTIONS: 

Reaction: acid, alkaline, neutral. 
Curd: acid, alkalinc, &t, gas. 
Peptionization: positive, negative. 
Reduction : posit iuq negative. 

DNA 
G:C 
G+C moles B 

Acetylinethylcarbinol : positive, negative. 
Indol: positive, negaticp. 
Methyl red: positive, negative. 
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Descriptive Chart 

251P;a ( 2 3 O C . T U  Trmticase Sox & asr Mexioo 
(code number) ( medium ) (source) 

R - 28OC.  W. 3. Bollen 
( temperature ) (studied by) 

I .  STAINING G MORPHOLOGICAL 
CHARACTERISTICS 

MORPHOLOGY: 
Form: & ends-, 

filaments, cocci, spirals, 
branching 

Size: average - 

Irregular forms: 
range - 

GRAM REACTION:C)MIT~UB. NIGRGSIN STAIN : 
18 hrs: 
24 hrs: 
48 hrs: 

PASTEURIZATION SURVIVAL (85"C, 10 minutes) : h S \ I \ V B .  
Sporangia: none, ph, spindles, elliptical, clavate, drumstick. 
Endospores: swollen, not swollen,. 

Shape: spherical, ellipsoidal, cylindrical, ooal. 
size: average - 

Position: c-J terminal, subterminal. 

range - 

MOTILITY: age --. 
Flagella : 

SPORE STAIN: 

6 

OTHER STAINS: 
Acid fast: 
Capsule: 
Glycogen: 
Crystalline dextrins: 
Fat globules: 
Metachromatic granules: 



11. CULTURAL CHARACTERISTICS 

AGAR STROKE: age A. 
Amount of growth: abundant, moderate, scant. 
Form: aborescent, beaded, gchinulate, effuse, filiform, rhiz- 

Consistency: adherent, brittle, butwous, membranous, &, 

AGAR COLONIES: age 3 - m .  

oid, spreading. 

slimy, s& tough, viscid, waxy. 

hlacroscopic 
Size: J mm. 
Shape: filamentous, &gg&, oval, puntiform, round. 
Elevation: beveled, convex, effuse, &, papillate, pulvin- 

Topography: contoured, &smooth, striated, wrinkled. 
Habit: compact, d. 

hfargin: Ciliate, cleft, crenate, entire, erose, granular, 

Internal structure: amorphous, dense, filamentous, granu- 

ate, raised, rugosz, umbonate. 

Microscopic ( 1 0 0 ~ )  

lobed, rhizoid, undulate. FIM 6RJATC. 

lar (fine, coarse), a, striated. 
Optical properties 

Appearance by reflected light: dull, fluorescent, &- 
a&, iridescent, opalescent. 

Appearance by transmitted light: -, translucent, 
transparent. 

Medium: blackened, blued, browned, grayed, greened, 

Chromogenesis: 
yellowed, w. 
(medium) ( color ) (CHM No.) 

Trypticase soy agar LT zVOW,V ALcaL 
Potato slant 

NUTRIENT BROTH: age - __ 
Amount of growth: abundant, moderate, scant. 
Surface growth: none, flocculent, membmnous, pellicle, ring. 
Subsurface growth: none, granular, turbid. 
Sediment: none, compact, flaky, flocculent, granular, viscid. 
Odor: resembling - __ 

GELATIN STAB: age 
Liquefaction: none, crateriform, infundibuliform, napiform, 

saccate, stratiform. 
Rate: fast, moderate, slow. 

OTHER GROWTH CHARACTERISTICS: 
Soybean infusion agar: 
Fat agar: 
Glucose-nitrate agar:NQ G M U ~ I  (1% 04.) 

DUN D A  MT. 

fjtilAa 
111. PHYSIOLOGICAL CHARACTERISTICS (23 c TBA) 

RELATIONSHIP TO 02: aerobic, anaerobic, facultative, micro- 

CATALASE: positive, negatitie. 

aerophilic. 

TEMPERATURE RELATIONSHIPS: age __ -LEQ&. 
Growth at 10°C.". 20°C. A, 2 8 O C . 2 ,  3 7 " L ,  

45"C.+., 5 5 " C . Z .  159C-A b o t . , s L .  
SOLE CARBON SOURCE: age 

Glucose: positivg, negative. 

Xylose: positive, negative. 
Citrate: positive, negative. 
NH,' AS SOLE NITROGEN SOURCE: positive, 

negative. 
MRNN ITOL : 9 b ~ i t ~  IW. 

Nitrate: NO2-*, NH,+-, gas-, negative. 
Methylene blue: positive, negative. 
Selenite: positive, negative. 
Tellurite : positive, negative. 

NO) 

REDUCTIONS: 

- 

OXIDATIVE-FERMENTATIVE REACTIONS 
Glucose: acid-, alkaline-, neutral, gas. 
Sucrose: a c i d ,  alkaline-, neutral, gas. 
Lactose: a c i d - ,  alkaline-, neutral, gas. 
Xylose: acid-, alkaline-, neutral, gas. 
Mannitol: acid-, alkaline, neutral, gas. 
- 

HYDROLYSIS : 
Gelatin: posit&, negative. 
Casein: negatice. 
Fat: v gut iue. 
Starch : positzcg, negative. 
Cellulose: positive, ncgatitie. 
Urea: positive, negative. 

TOLERANCES: 
Salt: 2%-positive, negative. 

7%-gositice, negative. 
10%- posit ice, w t  ivc . 

pH: acid -.----) alkaline-.. 

LITMUS h4ILK REACTIONS: 
Reaction: acid, alkaline? neutral. 
Curd: acid, alkaline, a-t, gas. 
Peptionization: positive, negative. 
Reduction: positive, negative. 

OTHER REACTIONS: 

negative. 
m*N GUWW OM ~UUTCL\~NY 

H S  from __ -- -_._: positive, 

NH,' from peptone: positive, negative. 
&I~&(COAIC N\TTRam BQor*i: CAS. Sub& Q OA. 

DNA Acetylmethylcarbinol: positice, negative. 
G:C - Indol: positice, w a t i v e ,  
G+C moles 4: hfethyl red: positice, negative. 
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Descriptive Chart 

Mexiao 
(medium) (source) 

2- .o 
(code number) 

28%. W. B. B o l l e n  
(name of organism) ( temperature ) (studied by) 

I. STAINING G MORPHOLOGICAL 
CHARACTERISTICS 

MORPHOLOGY: 
Form: ends-, 

filaments, cocci, spirals, 
branching 

Size: aoerage - 

Irregular forms: 
range - 

GRAM REACTION: Q O ~ i r r  sU Q . NI QROSIN 
18 hrs: 
24 hrs: 
48 hrs: 

STAIM: 

PASTEURIZATION SURVIVAL (85"C, 10 minutes) :&ST\\le. 
Sporangia: none, &, spindles, elliptical, clavate, drumstick. 
Endospores: swollen, m,. 
Shape: spherical, ellipsoidal, cylindrical, ooal. 
size: average - 

Position: ' terminal, subterminal. 

range - 

MOTILITY: age 
Flagella: 

SPORE STAIN: OTHER STAINS: 

8 

Acid fast: 
Capsule: 
Glycogen: 
Crystalline dextrins: 
Fat globules: 
Metachromatic granules: 



11. CULTURAL CHARACTERISTICS 

AGAR STROKE: age A. 
Amount of growth: abundant, moderate, scant. 
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz- 

oid, spreading. 
Consistency: adlzcrent, brittle, butyrous, membranous, & 

slimy, d t ,  tough, viscid, waxy. 

AGAR COLONIES : age 13. 
Macroscopic 

Size: ___ 4 mni. 
Shape: filamentous, yreeular, oval, puntiform, round. 
Elevation: beveled, convex, effuse, & papillate, pulcin- 

Topography: contoured, rough, smooth, striated, wrinkled. 
Habit: compact, spreadinq. 

Margin: Ciliate, cleft, crenat entire, erose, granular, 

Internal structure: amorphous, dense, filamentous, granu- 

ate, raised, rugose, umbonate. 

Microscopic (1OOx) 

lobed, rhizoid, undulate. $\wbaI e t  . 
lar (fine, coarse), interlacedd striated. 

Optical properties 
Appearance by reflected light: dull, fluorescent, glisten- 

&, iridescent, opalescent. - 

Appearance by transmitted light: paque& translucent, 
transparent. 

Medium: blackened, blued, browned, grayed, greened, 

Chromogenesis: 

Trypticase soy agar 
Potato slant 

yellowed, unchanged. 

(medium) ( color ) 
2 C b 

NUTRIENT BROTH: age ___ __ - .. 
Amount of growth: abundant, moderate, scant. 
Surface growth: none, flocculent, membranous, pellicle, ring. 
Subsurface growth: none, granular, turbid. 
Sediment: none, compact, fIaky, flocculent, granular, viscid. 
Odor: resembling - -__ 

GELATIN STAB: age ---. 
Liquefaction: none, craterifom, infundibuliform, napiform, 

saccate, stratiform. 
Rate: fast, moohate, slow. 

OTHER GROWTH CHARACTERISTICS: 
Soybean infusion agar:Q\umOhNt Gpbc~nr . 
Fat agar: 
Glucose-nitrate agar: s~\&ut.  & o ~ . n \ .  

251Ab 
111. PHYSIOLOGICAL CHARACTERISTICS (2130~. TSA) 

RELATIONSHIP TO 02: perobic, anaerobic, facultative, micro- 
aerophilic. 

CATALASE: positive, negative. 

TEMPERATURE RELATIONSHIPS: age + a0 
Growth at l O " C . 5 ,  20°C. L, 28"C._fr, 3 7 " 2 ,  

4 5 " C . C ,  55"C.'-. I 5 0 C . L  S O T .  -L, 

SOLE CARBON SOURCE: age 
Glucose : positive, negative. 
Sucrose: positive, negative. 
Xylose: positive, negative. 
Citrate: zrositir;e. negative. 
NHa+ AS SOLE NITROGEN SOURCE: positive, 

b N U W & L :  OOSITlO3L fU0 Arlo), 
negative. 

REDUCTIONS : 
Nitrate: NO2-*, NHI+-, gas-, negative. 
Methylene blue: positive, negative. 
Selenite: positive, negative. 
Tellurite: positive, negative. 
- 

OXIDATIVE-FERMENTATIVE REACTIONS 
Glucose: a c i d ,  alkaline-, neutral, gas. 
Sucrose: acid-, alkaline-, neutral, gas. 
Lactose: a c i d - ,  alkaline-, neutral, gas. 
Xylose: acid-, alkaline-, neutral, gas. 
Mannitol: acid-, alkaline, neutral, gas. 
- 

HYDROLYSIS: 
Gelatin: &e, negative. 
Casein: positiv? negatice. 
Fat: positive, negutiue. 
Starch: yositiue, negative. 
Cellulose: positive, ncgatioe. 
Urea: positice, negative. 

TOLERANCES: 
Salt: 2%--positive, mgatice. 

7%-positive, negative. 
10%-positive, negative. 

pH: acid ----, alkaline 

LITMUS MILK REACTIONS: 
Reaction: acid, &&g, neutral. 
Curd: acid, alkaline, a gas. 
Peptionization : posftiue, negative. 

G&,ucos;C. N~TQ\&NI &AQ Gmm 00- amfiu 
- N U T R t l N I  &ha. OTHER REACTIONS: 

QNAEROB\L N\TRAT€ 0mTW:GAS SclGwT t l  Q&.  
HzS from -- -: positive, 

NH,' from peptone: positive, negative. 

Iiidol: positive, 

negatice. 

DNA Acetplmethylcarbinol: positive, negative. 
G:C 

3. 
1 - Q a .  

G+C _________ moles X Methyl red: positive, negative. 
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Descriptive Chart 

-- 250Aa (23Oc. TS&) TryDticaae SOY Agar Mexico 
(code number) (medium) ( source ) 

l u n  suhlw3_isr 28OC. W. B. Bollen 
(studied by) (temperature) 

I. STAINING G MORPHOLOGICAL 
CHARACTERISTICS 

MORPHOLOGY: 
Form: &, en&-, 

fluments, cocci, spirals, 
branching -. 

Size: average - 

Irregular forms: 
range - 

GRAM  REACTION:^^^ we . 
18 hrs: 
24 hrs: 
48 hrs: 

N I GRO S I N : 

PASTEURIZATION SURVIVAL (85"C, 10 minutes) :bSlTrVE . 
Sporangia: w, rods, spindles, elliptical, clavate, drumstick. 
Endospores: swollen, got swollen,. 

Shape: spherical, &&&&& cylindrical, oval. 
size: average - 

Position: erce- + , terminal, subterminal. 

range - 

MOTILITY: age __-. 
Flagella: 

OTHER STAINS: 
Acid fast: 
Capsule : 
Glycogen: 
Crystalline dextrins: 
Fat globules: 
Metachromatic granules: 

SPORE: 

IO 



11. CULTURAL CHARACTERISTICS 

AGAR STROKE: age J. 
Amount of growth: g&&&, moderate, scant. 
Form: aborescent, beaded, &use, filiform, rhiz- 

oid, spreading. 
Consistency: adherent, brittle, butvrous, membranous, plpiirt, 

slimy, & tough, viscid, waxy. 

AGAR COLONIES: age a3 OR. 
Macroscopic 

Size: 3 mm. 
Shape: filamentous, & oval, puntiform, round. 
Elevation: beveled, conuex, effuse, At, papillate, pulvin- 

Topography: c o n t o u r e d , d  smooth, striated, wrinkled. 
Habit: compact, preadinq. 

Margin: Ciliate, cleft, crenate, entire, erose, grarwh, 

Internal structure: amorphous, & filamentous, granu- 

ate, raised, rugose, umbonate. 

Microscopic ( 1 0 0 ~ )  

lobed, rhizoid, m. 
lar (fine, coarse), interlaced, striated. 

Optical properties 
Appearance by reflected light: &, fluorescent, glisten- 

Appearance by transmitted light: ouaaue, translucent, 

Medium: blackened, blued, browned, grayed, greened, 

Chromogenesis: 

ing, iridescent, opalescent. 

transparent. 

yellowed, pchanrred. 

( medium ) ( color ) (CHM No.) 
Trypticase soy agar a9c BnmeEIo 
Potato slant 

NUTRIENT BROTH: age __ 

Amount of growth: abundant, moderate, scant. 
Surface growth: none, flocculent, membranous, pellicle, ring. 
Subsurface growth: none, granular, turbid. 
Sediment: none, compact, flaky, flocculent, granular, viscid. 
Odor: resembling _. 

GELATIN STAB: age ---. 
Liquefaction: none, crateriform, infundibuliform, napiform, 

saccate, stratiform. 
Rate: fast, moderate, slow. 

OTHER GROWTH CHA 
Soybean infusion agar: 
Fat agar: 
Glucose-nitrate agar: GaPdn4 . 

250Aa 111. PHYSIOLOGICAL CHARACTERISTICS 230c TSa 1 

RELATIONSHIP TO O?: aerobic, anaerobic, facultative, micro- 
aerophilic. 

CATALASE : gg&&g, negative. 

TEMPERATURE RELATIONSHIPS: age aa. 
Growth at 10"C.2!!L7 20°C. t, 28"C.*, 37"f. 

4 5 " C . C .  55"C.-!!!L. 2. woe a& . 
SOLE CARBON SOURCE: age _. 

Glucose: positive, negative. 
Sucrose: positive, negative. 
Xylose: positive, negatice. 
Citrate: t)ositivg, negative. 
NH,' AS SOLE NITROGEN SOURCE: positive, 

negative. 
MONN~*OL: 0asmuL. h a  OLLPI 

REDUCTIONS: 
Nitrate: NO;&, N&+-, gas-, negative. 
Methylene blue: positive, negative. 
Selenite: positive, negative. 
Tellurite: positice, negative. 
- 

OXIDATIVE-FERMENTATIVE REACTIONS 
Glucose: acid-, alkaline-, neutral, gas. 
Sucrose: acid-, alkaline-, neutral, gas. 
Lactose: acid-, alkaline-, neutral, gas. 
Xylose: acid-, alkaline-, neutral, gas. 
Mannitol: acid-, alkaline, neutral, gas. 
- 

HYDROLYSIS : 
Gelatin: positive, negative. 
Casein: g&&g, negative. 
Fat: positice, negative. 
Starch: positive, negatioe. 
Cellulose: positive, negatice. 
Urea: positive, negative. 

TOLERANCES : 
Salt: &%-positive, negative. 

7%-positivc, negatioe. 
lO%-positioq, negative. 

pH: acid ----, alkaline __.__ _. 
LITMUS MILK REACTIONS: 

Reaction: acid, &&& neutral. 
Curd: acid, alkaline, gas. 
Peptionization: positiue, negative. 

NUtL,(r~ r4GILp 
TUAn, Reduction: positiue* negative. 

OTHER REACTIONS: 
- 

NUT(LII NT h(rae. 
HS from _ _ ~  _______: positive, 

NH,' from peptone: positive, negative. 

Indol: positive, negative. 

~ N A B L A O B I C  N\TRAT~ Beo+w:f40Gr~..2?) nh. negative. 

DNA Acetylmethylcarbinol: positiue, negative. 
G:C __-_____ 
G4-C moles 16 hlethyl red: positive, negative. 
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Descriptive Chart 

ZGLBb (SS*C.TSA) T m t i c a e e  Soy Agar M e x i o o -  

Baa311uq gubti l is-  28%. IY. 3. B Q U  
(code number) (medium) (source) 

(name of organism) ( temperature ) (studied by) 

I .  STAINING G MORPHOLOGICAL 
CHARACTERISTICS 

MORPHOLOGY: 
FOD: gg& en&-, 

filaments, cocci, spirals, 
branching 

Size: average - 

Irregular forms: 
range - 

GRAM REACTION: POStf\UE. NIGROSIN STAIN: 
18 hrs: 
24 hrs: 
48 hrs: 

PASTEURIZATION SURVIVAL (85"C, 10 minutes) :(b?LKi#lE. 
Sporangia: none, &, spindles, elliptical, clavate, drumstick. 
Endospores: swollen, m. 
Shape: spherical, ellwspLdal, cylindrical, oval. 
size: average - 

Position: central to excentric, terminal, subterminal. 

range - 

MOTILITY: age 
Flagella: 

OTHER STAINS: 
Acid fast: 
Capsule: 
Glycogen: 
Crystalline dextrins: 
Fat globules: 
Metachromatic granules: 

SPORE STAIN: 



11. CULTURAL CHARACTERISTICS 

AGAR STROKE: age A. 
Amount of growth: gbundant, moderate, scant. 
Form: aborescent, beaded, echinulate, duse ,  filiform, rhiz- 

oid, spreading. 
Consistency: adherent, brittle, buturous, membranous,&, 

slimy, &t, tough, viscid, waxy. 

AGAR COLONIES: age A m - .  
Macroscopic 

Size: ~ nim. 
Shape: filamentous, d r ,  oual, puntiform, round. 
Elevation: beveled, conuex, efuse, f i t ,  papillate, pulvin- 

Topography: contoured, rough, smooth, striated, wink@. 
Habit: compact, spreading. 

ate, raised, umbonate. 

Microscopic (1OOx) 
Margin: Ciliate, cleft, crenate, entire, erose, granular, 

lobed, rhizoid, u n d u r  
Internal structure: amorphous, dense, filamentous, m- 

& ( k e ,  coarse), interlaced, striated. 
Optical properties 

Appearance by reflected light: && fluorescent, glisten- 
ing, iridescent, opalescent. 

Appearance by transmitted light: opaque, translucent, 
transparent. 

Medium: blackened, blued, browned, grayed, greened, 

Chromogenesis : 

Trypticase soy agar 3 CQ LT. %UOa\) 
Potato slant 

yellowed, pnchaneed. 

(medium) ( color ) (CHM No.) 

NUTRIENT BROTH: age 
Amount of growth: abundant, moderate, scant. 
Surface growth: none, flocculent, membranous, pellicle, ring. 
Subsurface growth: none, granular, turbid. 
Sediment: none, compact, f i ky ,  flocculent, granular, viscid. 
Odor: resembling - 

GELATIN STAB: age ____.-. 
Liquefaction: none, crateriform, infundibuliform, napiform, 

saccate, stratiform. 
Rate: fast, moderate, slow. 

OTHER GROWTH CHARACTERISTICS: 
Soybean infusion agar: QBuN~ ~ N T  G~OUXU , 

Fat agar: 
Glucose-nitrate agar: GQOWTU . 

2ijlBb 
111. PHYSIOLOGICAL CHARACTERISTICS (55 C . TSA 

RELATIONSHIP 
aerophilic. 

TO 0 2 :  aerobic, anaerobic, facultatiue, micro- 

CATALASE: positive? negative. 

TEMPERATURE RELATIONSHIPS: age Q oa. 
Growth at 1O0C.2L, 20°C. *, 2 8 " C . f ,  37"&, 

45"C.$., 5 5 " C . i - .  S'C. r : bo% z .  
SOLE CARBON SOURCE: age 

Glucose : w i t h e ,  negative. 
Sucrose: positive, negative. 
Xylose: positive, negatitie. 
Citrate: gosiiiue, negatitie. 
NH,' AS SOLE NITROGEN SOURCE: positiue, 

negatiue. 

MANN~+DL: PCBWNE .(em wto) 
REDUCTIONS: 

Nitrate: NO,-*, NH,+-, gas-, negutive. 
Methylene blue : positiue, negatiue. 
Selenite: positiue, negatiue. 
Tellurite: positive, negatiue. 

OXIDATIVE-FERMENTATIVE REACTIONS 
Glucose: acid-, alkaline-, neutral, gas. 
Sucrose: acid-, alkaline-, neutral, gas. 
Lactose: acid-, alkaline-, neutral, gas. 
Xylose: acid-, alkaline-, neutral, gas. 
Mannitol: acid-, alkaline, neutral, gas. 
- 

HYDROLYSIS: 
Gelatin: positiue, negatiue. 
Casein: positiug nagatiue. +L\&W 
Fat: positiue, negative. 
Starch: oositiue,i negatiue. 
Cellulose: positiue, negatiue. 
Urea: positiue, negatiue. 

TOLERANCES: 
Salt: 2%-positive, negatiue. 

7 % - w  negatiue. 
lo%-- negatiue. 

pH: acid---, alkaline- .--. 

LITMUS MILK REACTIONS: 
Reaction: acid, &&g, neutral. 
Curd: acid, m. absent, gas.kHey ~(ep. 
Peptionization: positive, peeatiuq. 
Reduction : positiue, negative. Gao~nr GUOSSWA=#EW MAQ t NUrQIeur 

- AGatr ABIwo~)(uT. OTHER REACTIONS: 
H& from _ _ _ _ _ ~  positive, 

NH,' from peptone: positiue, negatiue. 

Indol: positive, negatiue. 

QNAECIL)O\C FutTQome BQO+w: %\GW Gas \ \  m. negotiue. 

DNA Acetyhetliylcarbino1: negative. 
G:C 

b. 

\DA. 

3 DA. 
5 DA. 

G+C __._________ moles 16 Methyl red: positiue, negative. - _- 



14 

4 * '  

NIGROSIN STAIN looox 


